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GUEST EDITORIAL

Antibody nomenclature
From IMGT-ONTOLOGY to INN definition

Marie-Paule Lefranc
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An ontology is a formal representation of a
knowledge domain. IMGT-ONTOLOGY
was created to manage the complexity
of immunogenetics knowledge and was
the first ontology in the domain.! IMGT-
ONTOLOGY has been essential for the
creation in 1989 of IMGT®, the inter-
ImMunoGeneT’ics
tion system® (www.imgt.org) and is now

national informa-
acknowledged as the global reference in
immunogenetics and immunoinformat
ics.2 IMGT-ONTOLOGY manages the
immunogenetics knowledge through diverse
facets that rely on the seven axioms of the
Formal IMGT-ONTOLOGY or IMGT-
Kaleidoscope: IDENTIFICATION, DESCRIPTION,
CLASSIFICATION, NUMEROTATION, LOCALIZA-
TION, ORIENTATION and OBTENTION.>* These
axioms postulate that objects, processes and
relations have to be identified, described,
classified, numerotated, localized and ori-
ented and that the way they are obtained
has to be determined. Key concepts of
classification and numerotation necessary
for antibody nomenclature will be briefly
presented.

The genes that code the immunoglobu-
lins (IG) or antibodies and T-cell receptors
(TR) belong to highly polymorphic mul-
tigenic families. A major contribution of
IMGT-ONTOLOGY was to set the prin-
ciples of their classification and to propose
a standardized nomenclature based on the
concepts of “group,” “subgroup,” “gene”
and “allele.” >¢ The “group” concept classi-
fies, for the IG and TR, a set of genes of the
same “genetype:” variable (V), diversity
(D), joining (J) or constant (C). The “sub-
group” concept classifies a subset of genes
that belong to the same group, and which,
in a given species, share at least 75% of
identity at the nucleotide sequence level
(and in the germline configuration for the
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V, D and ] genes). The “gene” concept
classifies a unit of DNA sequence that can
be potentially transcribed and/or trans-
lated (this definition includes the regula-
tory elements in 5' and 3' and the introns,
if present). In IMGT-ONTOLOGY, a
gene name is composed of the name of
the species and of the gene symbol, for
example, Homo sapiens 1GLV1-2. The
“allele” concept classifies a polymorphic
variant of a gene. Alleles identified by the
mutations of the nucleotide sequence are
classified by reference to allele *01. They
are reported in Alignments of alleles in
IMGT Repertoire (www.imgt.org) and in
IMGT/GENE-DB.”

The IMGT® gene nomenclature
for IG and TR genes was approved at
the international level by the Human
Genome Organisation (HUGO)
Nomenclature Committee (HGNC) in
1999 and endorsed by the World Health
Organization-International ~ Union  of
Immunological Societies (WHO-IUIS).%?
The IMGT® IG and TR gene names are
the official reference for the genome
projects and, as such, have been entered
in IMGT/GENE-DB, in the Human
Genome Database (GDB), in LocusLink
at the National Center for Biotechnology
Information (NCBI), in Entrez Gene when
this database superseded LocusLink, in
Ensembl at the European Bioinformatics
Institute (EBI), and in the Vertebrate
Genome Annotation (Vega) Browser at
the Wellcome Trust Sanger Institute.

The IMGT-ONTOLOGY

cepts of numerotation determine the

con-

principles of a unique numbering for a
domain (sequences and 3D structures).
The “IMGT unique numbering” is cru-
cial for the antibody V domain and C

domain standardized characterization.!®!!
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The “IMGT unique numbering for V
domain” determines the “CDR-IMGT
length” and “FR-IMGT length” (shown
in IMGT® tools and databases between
brackets and separated by dots).”” The
“IMGT unique numbering for C domain”
determines the “loop length” and the
“strand length.” "' The “IMGT unique
numbering” is illustrated by the “IMGT
Collier de Perles,” which is a graphical rep-
resentation in two dimensions (2D) of the
amino acid sequences of the antibody V
and C domains.'>" This concept is largely
recognized at the international level and
the expression “IMGT Collier de Perles” is
now used in scientific publications.
Antibodies represent a large num-
ber of the pharmaceutical substances
submitted to the WHO/International
Nonproprietary Names (WHO/INN)
Programme.”® The INN definition
of antibodies is based on the IMGT-
ONTOLOGY concepts of classification
(nomenclature), description (labels) and
numerotation (IMGT unique number-
ing). Thus the INN definition provides
the closest V and ] genes and alleles cor-
responding to the amino acid sequences
with, for the humanized (-zumab INN
suffix) and human (-umab INN suffix)
antibodies, the percentage of identity of
the V regions. Amino acid changes of
the constant region, by comparison with
the reference alleles (and expected allo-
types), and those of the FR4-IMGT, by
comparison with the closest germline ]
genes and alleles, are indicated based on
the IMGT numbering per domain."” This
information is obtained with the IMGT/
DomainGapAlign tool (www.imgt.org),
which aligns the amino sequences with
the IMGT domain reference directory.'®
Results from this tool are widely used for



antibody engineering and humanization
design as they allow to precisely define and
to easily compare amino acid sequences of
the FR-IMGT and CDR-IMGT, between
the nonhuman (mouse, rat, etc.) and the
closest human V domains.

Since 2008, amino acid sequences
of monoclonal antibodies (mAb, suffix
-mab) and of fusion proteins for immune
applications (FPIA, suffix -cept) from
WHO/INN  have been entered in
IMGT®. These therapeutic applications
emphasize the importance of the IMGT-
ONTOLOGY concepts in bridging the
gap between antibody sequences, 2D and
3D structures.
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